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Mn(II) complexes with benzotriazole (BztH) of the
formulae Mn(BztH)CI ••[Mn(Bzt)(CHaCOO)]n, Mn(Bzt) •.
2·5H.O and Mn(BztH).X •.nH.O (where X=CI, Br, I,
NO" or NCS, and n=I'5 or 2) have been prepared.
These are hiih-spin complexes with magnetic moment
values between 5'9 and 6'05 B.M. at 295QK. The
complexes of the type Mn(BztH).X a-nH.O are 1: 2
electrolytes in methanol. The others are insoluble and
possess polymeric structure. IR spectra of the
complexes indicate the bidentate nature of the Ilgand,
COMPLEXES of benzotriazole (BztH) withCu(II) , Ni(II), Co(II & III), Pd(II), Rh(IU),
Os(III) and V(IV) are well known.>". In these
complexes the ligand coordinates either as
monodentate neutral or bidentate acidic chelating
molecule. In the present note we report the com-
plexes of Mn(II) with benzotriazole where the ligand
coordinates as a bidentate chelating agent.
Preparation of the complexes: [Mn(Bzt)(CHaCOO)] ••
- Mn(II) acetate, Mn(CHaCOO)2'4H20, was dis-
solved in hot dry ethanol and treated with ethanolic
solution of the ligand in 1:2 molar ratio (metal:
ligand). A cream-white compound immediately
formed which was digested on a steam-bath and
filtered. The product was washed with ethanol
and dried in air.
Mn(BztH)Cl2 - The complex was obtained as a
white precipitate on refluxing an equimolecular
proportion of ethanolic solution of Mn(II) chloride
and the ligand on steam-bath for 30 min. The
complex was filtered, washed with ethanol and dried
in air.
Mn(Bzt)2.2·5H20 - Hydrated Mn(II) acetate,
(1 g) was dissolved in methanol (25 ml) and treated
with a hot methanolic solution of benzotriazole
(2 g in 25 ml). The PH of the solution was adjusted
between 7 and 8 by adding a few drops of alcoholic
ammonia. A cream-coloured precipitate imme-
diately separated. It was filtered, washed with
methanol and dried in air.
Mn(L2X2).nH20 - Appropriate hydrated Mn(II)
salt dissolved in methanol or acetone was treated
with the ligand in stoichiometric ratio (1:2). The
solution was refluxed for 15 min and concentrated
to a small volume. An oily mass separated. On
treating the oily mass with excess dry ether, a cream-
coloured complex separated which was filtered,
washed with excess ether and dried in a desiccator
over CaCI2.
Benzotriazole was a Fluka reagent and Mn(II)
salts used were E. Merck extra pure samples.
The magnetic susceptibilities of the complexes
were determined on a Gouy balance at 295°K. !LoII
was calculated making diamagnetic corrections using
Pascal's constants'>. The. electrical conductivities
of the solutions were measured at room temperature
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in methanol. IR spectra (KBr) of complexes were
recorded on a Perkin-Elmer spectrophotometer
No. 237.
Mn(II) forms complexes containing one or two
molecules of benzotriazole. Mono-ligated complexes,
[Mn(Bzt)CHaCOOJnand Mn(BztH)C12are insoluble
in methanol, ethanol and acetone, but Mn (BztH)CI2'
dissolves in DMF, apparently with decomposition.
Bis-chelated neutral complex, Mn(Bzth.2·5H20 is.
insoluble in water as well as common organic
solvents. On heating, it loses water at 110°. The
insolubility of these complexes in polar and non-
polar solvents indicates their polymeric nature.
The hexacoordination of Mn(II) is probably achieved
through bridging anions.
Bis-ligated complexes, Mn(BztH)2X2.nH20(where
X=CI, Br, I, NCS or NOa; n=O, 2 or 1·5)are soluble
in common organic solvents but insoluble in ben-
zene and ether. Methanolic solutions of the com-
plexes exhibit molar conductance values in the
range 152-180ohm! em- mole! indicating that the
anions are not coordinated in solution. Except
for bis(benzotriazolo) Mn(II) chloride, the com-
plexes contain 2 or 1·5 water molecules. On heat-
ing, the complexes gradually lose water and become
anhydrous around 1200 without any appreciable
change in colour. In the case of hydrated nitrate
complex, the cream colour of the complex is con-
verted into dull brown on dehydration, probably
due to slight oxidation or decomposition on heating.
The complexes display magnetic monent value in
the range 6·05-5·92 B.M. (Table 1) expected for
5 unpaired electrons in a weak octahedral field.
The IR spectrum of the free ligand exhibits a
broad and medium intensity band at 3210 crrr+
which may be due to stretching vibration of inter-
molecular hydrogen bonded NH group. On
complex formation the vNH band is shifted by
30-40 cm-! towards the high frequency side. Us-
ually the N-H band is weakend on coordination and
observed at a lower frequency= than that in the
uncoordinated ligand. In the present case the
increase in N-H stretching frequency is attributed
to the absence of hydrogen bonding in the complexes.
Free ligand displays v(-N =N -) at 1620 crrr? and
8(N-H) at 1510 em'< while the bands occurring at
131O(vs),1270(vs)and 1212(s)cm-1may be assigned
to v(N-N)+v(C-N) vibrations. Benzotriazole ring
deformations occur at 780, 750 and 736 crrr". The
v(-N=N-), 8(N-H) and vN-N)+v(C-N) bands
undergo an appreciable change in coordination and
are shifted by 10 to 20 cm-1from free ligand in most
of the comI:lexes. Thus it appears that the ligand
acts as a bidentate molecule and it is coordinated
to the metal atom through (C-N =N) and (-NH)
.j.
nitrogen atoms.
The IR spectrum of the nitrate complex exhibits
a very strong band at 1381crrr+ which may be assign-
ed to stretching mode of the NOa group. The
bending mode of NOa group occurs at 829 cm",
These bands are the characteristic (va and '12) fre-
quencies of uncoordinated nitrate groupla, The
IR spectrum of complex thiocyanate exhibits a
strong vCN band at 2060 cm-I but no definite v(CS}
band could be located due to the presence of ligand
NOTES
TABLE 1 - ANALYTICALANDMAGNETIC:MOMENTDATA OF THE COMPLEXES
Complexes Analytical data, Found (C~Jc.)
Metal (%) N (%) Anions (%) Loss of H2O (%)
MnLCl2 22·12 17·25 28·73
(22-43) (17,14) (28'93)
MnL.CI2 14·89 23·19 19·84
(15'09) (23'08) (19'93)
.MnL2Br 2.1'SHoO 11-32 17·33 33·12 5-48
(11-44) (17'50) (33,27) (5-62)
MnL.I2·2·5H2O 9·32 14·31 43·38 6·34
(9'42) (14'+1) (43-5]) (6'17)
MnL2(N"03)2·2H.0 12·07 24·61 8·20
( 12'13) (24'71) (7'95)
MnL2(NCS)2·2H•0 12·21 25·22 7·72
(12'34) (25'15) (8'09)
Mn(Bzt)2·2·5HP 16·41 24·80 13·51
(16·33) (25·01 ) (13·39)
[Mn(Bzt)(CH 3COO)!" 23·38 18·28
(23·58) (18·10)
L = benzotriazole (BztH).
fl-efl at 29SoK
(BM)
5'98
6·05
6·01
5·98
5·98
5·96
6·02
5·92
vibrations in the same region. The strong and broad
v(CN) band at 2060 em'? is attributed to ionic thio-
cyanate group'". Acetato complex [Mn(Bzt)(CHs-
COO)]» exhibits strong and broad v(COO) bands
at 1535 and 1470 crrr+. The ionic acetate group
shows (COO) bands at 1578 and 1425 crrr", which
are expected to have greater separation in mono-
coordinated acetate group. In the case of bidentate
.acetate group, the separation of (COO) stretching
bands should be reduced-", Low separation of
(COO) bands in the present case is probably due to
the bridging nature of the acetate group in the
complex, [Mn(Bzt)CH3COO]n. The disappearance
of v(N-H) band of ligand at 3210 crrr" suggests the
deprotonation of (N- H) and coordination of the ligand
as a monobasic acidic group. In the IR spectrum
·of neutral bis chelate, Mn(Bzth2'5H20, the dis-
appearance of v(N -H) suggests the deprotonation
and coordination of ligand through N -H nitrogen.
All the hydrated complexes exhibit a strong and
broad band near 3450 crrr-' due to v(O-H) of water
molecules.
The electronic absorption spectra of the complexes
do not exhibit any bands perhaps due to weak
"intensity of spin-allowed d-d transitions.
The authors thank Prof. S. P. Ghosh for providing
laboratory facilities.
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U(IV) Complexes with 8-Hydroxyquinoline.
8-Hydroxy-7 -iodoq uinoline- 5-sulphonic Acid.
Quinaldtnic Acid & Pyridine-2.6-dicarboxylic
Acid
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Stable U(IV) chelates with the title Ilgands have been
prepared from U(IV) acetate and characterized by IR.
electronic and rnagnettc susceptibility data which
indicate that coordination number of U(IV) in these
complexes is more than six.
WENDLANDT and Horton- have synthesized and
characterized U(IV) complexes of the type,
U(Ox)'4HOx with 8-hydroxyquinoline and 5,7-
dibromo- and 5,7<lichloro-8-hydroxyquinolines. On
addition of quinaldinic acid to an aqueous solution
of U(IV) chloride, complexes of the types,
UCl •.8C.H7NCOOH and UCI•. (C.H7NCOO) •.2C.H7NCOOH,
have been isolated depending on pH2. Complex
formation with picolinic acid and N-oxypicolinic
acid in solution has been indicated",
In the .present work stable chelates of U(IV)
acetate With 8-hydroxyquinoline, 8-hydroxy-7-io10-
quinoline-5-sulphonic acid, quinaldinic acid and
pyridine-2,6-1icarboxylic acid have been prepared
and characterized on the basis of IR. electronic and
magnetic susceptibility data.
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